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Introduction

Dentomaxillary abnormalities manifest clinically as malocclu-
sion. Any deviation from normal occlusion is malocclusion.1 It
presents as a malrelationship between the dental arches in one

or more planes or deviation in normal individual tooth posi-
tions.2 The present study was done to assess the association
betweenseverityofmalocclusionandcase complexityusing the
Dental Aesthetic Index (DAI) and American Board of
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Abstract Objective Dentomaxillary abnormalities manifest clinically as malocclusion. Any
deviation from normal occlusion is malocclusion. It presents as a malrelationship
between the dental arches in one ormore planes or deviation in normal individual tooth
positions. The present study was done to assess the association between severity of
malocclusion and case complexity using the Dental Aesthetic Index (DAI) and American
Board of Orthodontics Discrepancy Index (ABO-DI).
Material and Methodology The study was conducted on pretreatment orthodontic
records of 120 patients who attended the outpatient department of the orthodontics
department to assess the association between severity of malocclusion and case
complexity using the DAI and the ABO-DI. Pretreatment orthodontic records used for
the study were study casts, lateral cephalogram in occlusion, and orthopantomogram.
ABO gauge was used for measuring various parameters on study casts.
Result In all, 3.3% patients hadminor or no anomaly (DAI score of�25), 4.2% patients
had definite malocclusion (DAI score of 26–30), 10% patients had severe malocclusion
(DAI score of 31–35), 82.5% patients had handicapping malocclusion (DAI score of
�36). In total, 6.7% patients had mild malocclusion (ABO-DI score of �10), 30%
patients had moderate malocclusion (ABO-DI score of 11–20), and 63.3% patients had
complex malocclusion (ABO-DI score of �30).
Conclusion There was a moderate positive correlation between DAI and ABO-DI
scores (p¼0.000).
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Orthodontics Discrepancy Index (ABO-DI).3 The need for ortho-
dontic treatment is influenced by looking good. Orthodontic
treatment results in improvement of functional demand, pre-
vention of tissue damage, and achievement of aesthetic harmo-
ny. The terms “complexity” and “severity” are associated with
malocclusions, but differences between them exists. The sever-
ity of malocclusion refers to the extent to which an occlusion
deviates from normal and the degree of orthodontic treatment
needed insuchcases,whereas thecomplexityofmalocclusion is
a measure of effort and skill needed to treat the malocclusion
and the difficulty level of the orthodontic case.4 Using proper
tools for the initial diagnosis results in appropriate treatment
planning and evaluation.5Malocclusion indices are one of these
tools. Orthodontic indices play an important role in the classifi-
cation of malocclusions, orthodontic treatment needs, level of
complexity, and prediction of treatment duration and outcome
results.6 Among various malocclusion indices, the DAI was
developed by Cons and colleagues in 1986.7 The DAI measures
dental aesthetics to evaluate the relative social acceptability of
dental appearance. It provides objective measures of aesthetics
and related factors of psychological handicaps.8 The DAI com-
ponents are recorded according to the guidelines established by
the World Health Organization (WHO).9 ABO-DI was initially
developed in 1998 by team of ABO directors and former
directors. Later in 1999, phase III ABO examination, 100 cases
were submitted and sored by 2 directors based on which
modifications were made in ABO-DI in 2000, 2001, 2002 and
2003. In 2004, Thomas J Cangilosi provided the 13 parameters
for scoringofABO-DI.10 It is calculated fromtheobservationand
measurements taken from the standard pretreatment records,
that is, studymodels (8traits), lateral cephalogram(3traits), and
orthopantomograms. It helps in the prediction of treatment
duration accurately.11 The present study was conducted to
assess the correlation between two widely used malocclusion
indices, that is, DAI andABO-DI, to assess severity and complex-
ity, respectively.

Rationale of the Study

In today’s large population, epidemiological indices of mal-
occlusion are an important tool. Hence, this study was
performed to find the relationship between severity and
complexity of orthodontic cases assessing two indices, that
is, DAI and ABO-DI, to screen and prioritize the need for
orthodontic treatment.

Aim

The aim of this study was to determine the association
between malocclusion severity level and case complexity
level of orthodontic cases using DAI and ABO-DI.

Objectives

• To evaluate the severity of malocclusion and orthodontic
treatment need in orthodontic cases using DAI.

• To evaluate complexityof orthodontic cases usingABO-DI.

Sample size: Pretreatment orthodontic records of 120
patients. Sample size estimation was done using the follow-
ing formula:

Type of study: This is a retrospective cross-sectional
study.

Material and Methods

This studywasperformed on 120 pretreatment study casts of
orthodontic patients within the age range of 14 to 26 years.
The samples were scrutinized from the archives of ortho-
dontic records and also of patients attending the outpatient
department (OPD) of the department for comprehensive
orthodontic fixed mechanotherapy. The measurements
were done by the principal examiner.

Selected patients had no previous history of orthodontic
treatment or any syndrome present. The materials utilized
for the present study comprised ABO gauge (►Fig. 1), pre-
treatment study cast, lateral cephalogram in occlusion, and
orthopantomogram.

DAI12: The severityof themalocclusionwasmeasured and
evaluated using the DAI. Using the 10 parameters from study
casts according to the WHO guidelines, the score of each
patient’s 10 occlusal traits was recorded.

Sl. no. DAI component

1 Number of missing visible teeth (incisors, canines,
and premolars in the maxillary and mandibular
arches)

2 Crowding in the incisal segments:
0¼no segment crowded
1¼1 segment crowded
2¼2 segment crowded

3 Spacing in incisal segments:
0¼no space
1¼1 segment spaced
2¼2 segment spaced

4 Midline diastema in millimeters

5 Largest anterior irregularity on the maxilla in
millimeters

6 Largest anterior irregularity on the mandible in
millimeters

7 Anterior maxillary overjet in millimeters

8 Anterior mandibular overjet in millimeters

9 Vertical anterior open bite in millimeters

10 Anteroposterior molar relation
Largest deviation from normal, either left or right:
0¼normal
1¼half cusp either mesial or distal
2¼one full cusp or more, either mesial or distal
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After recording scores of each occlusal trait, the DAI score
was calculated using the regression equation as follows9:

“(visible missing teeth�6)þ (crowding)þ (space)þ (dia-
stema�3)þ (anterior maxillary misalignment)þ (anterior
mandibularmisalignment)þ (anterior maxillary overjet�4)
þ (anteriormandibular overjet�4)þ (anterior vertical open
bite�4)þ (anteroposterior molar relationship�3)þ13.

The DAI score malocclusion severity treatment needed:

• �25: minor or no anomaly; no treatment.
• 26 to 30: definite malocclusion; elective treatment.
• 31 to 35: severe malocclusion; highly desirable.
• 36 to 70: handicapping malocclusion; mandatory.

ABO-DI10: The level of complexity of orthodontic casewas
calculated and evaluated using the ABO-DI. It was calculated
on dental casts (8 traits), lateral cephalogram, and ortho-
pantomogram. Each element received a score and the sum of
all individual scores constituted the total DI score.

ABO-DI score complexity of malocclusion:

• �10: mild.
• 11 to 20: moderate.
• >20: complex.

Results

Reliability of measurements was evaluated for error analysis. It
wasdoneby randomly selecting recordsof 12patients onwhich
the DAI and ABO-DI measurements were redone by the same
examiner (intraobserver error) and by the different examiner
(interobserver error), after 4 weeks. The kappa index test
revealed statistically insignificant differences between each of
the two readings, showing consistency of measurements.

Descriptive statistics was performed to assess the mean
and standard deviation of the respective groups. Normality
of the data was assessed using the Shapiro–Wilk test. Infer-
ential statistics tofind out the differencewithin and between
the groups was done using the Kruskal–Wallis test. Spear-
man’s rank correlation test was done for correlation analysis.
The linear regression analysis model was used for estimation
of predictors.

Distribution of DAI Score Frequency
The frequencies of DAI score obtained for the study sample
(►Fig. 2) are the following:

• Four (3.3%) patients had minor or no anomaly with DAI
scores of �25.

• Five (4.2%) patients had definite malocclusion with DAI
scores between 26 and 30.

• Twelve (10%) patients had severe malocclusion with DAI
scores between 31 and 35.

Sl. no. Parameters

1 Overjet:
0mm (edge to edge): 1 point
1–3mm: no points
3.1–5mm: 2 points
5.1–7mm: 3 points
7.1–9mm: 4 points
>9mm: 5 points
Negative overjet (anterior crossbite): score is
recorded as 1 point/mm for each anterior tooth in
crossbite

2 Overbite:
Up to 3mm: no points
3.1–5mm: 2 points
5.1–7mm: 3 points
If the mandibular incisors are impinging on the
palatal tissue (100% overbite), 5 points are scored

3 Anterior open bite:
Edge to edge relationship (overbite 0): 1 point
each mm of open bite: 2 points

4 Lateral open bite:
2 points are scored per millimeter open bite

5 Crowding:
1–3mm: 1 point
3.1–5mm: 2 points
5.1–7mm: 4 points
>7mm: 7 points

6 Occlusal relationship:
Class I to end-on: 0 points

(Continued)

Sl. no. Parameters

End-on class II or class III: 2 points per side
Full class II or class III: 4 points per side
Beyond class II or class III: 1 point per millimeter

7 Lingual posterior crossbite:
1 point per tooth

8 Buccal posterior crossbite:
2 points per tooth

9 ANB angle:
Greater than 5.5 or less than –1.5: 4 points
Each additional degree: 1 point

10 Sn-Go Gn angle:
27–37 degrees: 0 points
>37 degrees: 2 points per degree
<27 degrees: 1 point per degree
Between 27 and 37 degrees: no points are scored

11 IMPA angle
>98: 1 point per degree

12 Others

ANB is Anteroposterior position of maxilla and mandible where A is
maxilla and B is mandible, SN-GOGN is Cranial base tomandibular plane,
IMPA is lower incisor to mandibular plane angle.

Fig. 1 American Board of Orthodontics gauge.
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• Ninety-nine (82.5%) patients had severe malocclusion
with DAI scores between 36 and 70.

Distribution of ABO-DI Score Frequency
The frequencies of DAI score obtained for the study sample
(►Fig. 3) are the following:

• Eight (6.7%) patients had mild malocclusion with a ABO-
DI score of �10.

• Thirty-six (30%) patients hadmoderatemalocclusionwith
ABO-DI scores between 11 and 20.

• Seventy-six (63.3%) patients had complex malocclusion
with ABO-DI scores greater than 20.

Association between DAI and ABO-DI scores with
Categorical Variables
Inferential statistics to find out the difference within and
between the groups was done using the Kruskal–Wallis test
(►Table 1).

Out of all the parameters analyzed, only anteroposterior
molar relation had a statistically significant difference.

Assessment of Correlation between DAI and ABO-DI
Sores
Assessment of the correlation between the DAI and ABO-DI
scores was done using Spearman’s rank correlation.

• Moderate positive correlation was reported (0.426) be-
tween the ABO-DI and DAI scores with statistical signifi-
cance (p¼0.000; ►Table 2; ►Fig. 4).

Estimation of Predictors
The linear regression analysis model was used for estimation
of predictors (►Tables 3–5).

A p-value less than 0.05 was considered statistically
significant.

Linear regression analysis was done to estimate the
influence of each parameter (independent variable) on the
ABO-DI score (dependent variable) andmost of the variables
reported significant effect on the dependent variable
(p<0.05) except lingual posterior crossbite (p>0.05). The
model predicted 78% of change by the independent variables
(R2¼0.78; ►Table 3).

The influence of the variables on the ABO-DI score is as
follows (highest to lowest):

IMPA angle> SN-GoGn angle> occlusal relationship>

crowding>overbite>buccal posterior crossbite>ANB an-
gle> anterior open bite.

A p-value less than 0.05 was considered statistically
significant.

Linear regression analysis was done to estimate the
influence of the DAI (independent variable) on the ABO-DI
score (dependent variable) and reported significant effect on
the dependent variable (p<0.05). The DAI predicted 17% of
change in the ABO-DI (R2¼0.17; ►Table 4).

Regression equation:

ABO-DI¼11.490þ0.426�DAI.

A p-value less than 0.05 was considered statistically
significant.

Linear regression analysis was done to estimate the
influence of the ABO-DI (independent variable) on the DAI
score (dependent variable) and reported significant effect on
the dependent variable (p<0.05). The ABO-DI predicted 17%
of change in the DAI (R2¼0.17; ►Table 5.

Regression equation:

DAI¼33.08þ0.426�ABO-DI.

Discussion

Distribution of DAI Score Frequency
In our present study conducted on orthodontic patients, on
comparing the DAI scores, it was found that the majority of
patients (82.5%) had handicapping malocclusion, while 3.3%
patients had a minor or no anomaly. The reason for the high
score of handicappingmalocclusions was the selection of the
study sample from patients having malocclusion attending
the OPD of the orthodontic department. Poonacha et al,13 in

Fig. 2 Pie chart showing frequency distribution of Dental Aesthetic
Index (DAI) score.

Fig. 3 Pie chart showing frequency distribution of American Board of
Orthodontics Discrepancy Index (ABO-DI) score.
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Table 1 Association between DAI and ABO-DI scores with categorical variables

No. of missing
visible teeth

Frequency Percent ABO-DI score p-value

0 98 81.7 24.33 9.384 0.56

1–3 18 15.0 26.16 10.66

4–6 4 3.3 28.00 4.32

Total 120 100.0 24.73 9.45

Spacing in incisal
segments

Frequency Percent ABO-DI score p-value

0 58 48.3 25.01 9.02 0.95

1–3 25 20.8 24.40 8.22

�4 37 30.8 24.51 10.99

Total 120 100.0 24.73 9.45

Midline diastema Frequency Percent ABO-DI score p-value

0 115 95.8 24.77 9.44 0.42

1–2 3 2.5 19.33 11.15

�3 2 1.7 30.50 7.77

Total 120 100.0 24.73 9.45

Crowding in
incisal segments

Frequency Percent ABO-DI score p-value

0 33 27.5 22.30 10.15 0.21

1–3 28 23.3 25.25 11.02

�4 59 49.2 25.85 8.05

Total 120 100.0 24.73 9.45

Largest irregularity
in maxilla

Frequency Percent ABO-DI score p-value

0 36 30.0 25.27 10.82 0.65

1–3 56 46.7 23.89 9.22

�4 28 23.3 25.71 8.10

Total 120 100.0 24.73 9.45

Largest
irregularity in
mandible

Frequency Percent ABO-DI score p-value

0 25 20.8 23.28 9.74 0.48

1–3 64 53.3 24.54 9.91

�4 31 25.8 26.29 8.21

Total 120 100.0 24.73 9.45

Anterior maxillary
overjet

Frequency Percent ABO-DI score p-value

0 6 5.0 22.00 7.12 0.10

1–3 32 26.7 22.06 9.83

�4 82 68.3 25.97 9.28

Total 120 100.0 24.73 9.45

Anterior
mandibular overjet

Frequency Percent ABO-DI score p-value

0 114 95.0 24.82 9.52 0.64

�1 6 5.0 23.00 8.43

Total 120 100.0 24.73 9.45
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their study on the population of Vadodara, Gujarat, on
randomly selected pretreatment study casts, found that
most patients had handicapping malocclusions. In a study

on randomly selected junior high schools in the Udupi
district, South India, Singh et al14 found 82% patients had
handicapping malocclusions.

On comparison with the study conducted by John et al15

on school children aged 12 years of higher secondary schools
in Chennai, India, it was found that 56.3% children did not
require orthodontic treatment, 12.1% children presented
with severe malocclusion requiring highly desirable ortho-
dontic treatment, and 6.2% children presented with
handicapping malocclusions, requiring mandatory ortho-
dontic treatment as this study was conducted cross-section-
ally on all school students.

Distribution of ABO-DI Score Frequency
On comparing the ABO-DI scores in our study, it was found
that most patients (63.3%) had complex malocclusion, while

Table 1 (Continued)

No. of missing
visible teeth

Frequency Percent ABO-DI score p-value

Vertical anterior
open bite

Frequency Percent ABO-DI score p-value

0 117 97.5 24.45 9.38 0.12

1–3 1 0.8 35.00 0.00

�4 2 1.7 36.00 7.07

Total 120 100.0 24.73 9.45

Anteroposterior
molar relation

Frequency Percent ABO-DI score p-value

Normal cusp 62 51.7 21.00 8.71 0.0001�

1/2 cusp 27 22.5 27.03 8.38

Full cusp 31 25.8 30.19 8.63

Total 120 100.0 24.73 9.45

Abbreviation: ABO-DI, American Board of Orthodontics Discrepancy Index.
�indicates P< 0.05 is statistically significant.

Table 2 Correlation analysis between age, ABO-DI score, and
DAI score

ABO-DI score

ABO-DI score Pearson’s correlation

Sig. (2-tailed)

DAI score Pearson’s correlation 0.426�

Sig. (2-tailed) 0.000

Abbreviations: ABO-DI, American Board of Orthodontics Discrepancy
Index; DAI, Dental Aesthetic Index.
�indicates P< 0.05 is statistically significant.

Fig. 4 Correlation between Dental Aesthetic Index (DAI) and American Board of Orthodontics Discrepancy Index (ABO-DI) score.

Association between DAI and ABO-DI scores with categorical variables
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the least number of patients (6.7%) had mild malocclusion.
The reason for the high score of complex malocclusions was
the selection of study sample from patients having maloc-
clusion attending the OPD of the orthodontic department. In
a study conducted in Indiana, Schafer et al16 found that
patients with a higher DI, that is, increase in the complexity
of malocclusion, had a longer treatment.

A study conducted by Pyakurel et al4 on pretreatment
records from Kantipur Dental College, Kathmandu, Nepal,
found that the mean DI score increased with an increase in
the class of malocclusion. The DI scores for Angle’s class I, II,
and III were 15.41, 19.86, and 25%, respectively. In their
study, thehighest DI scoreswere for cephalometricmeasures
and the lowest scoreswere for the lingual posterior crossbite.

Association between ABO-DI Scores and Categorical
Variables of DAI

Number of Missing Visible Teeth
No statistically significant difference was reported between
the number of visible missing teeth in each DAI category and
ABO-DI scores (p¼0.56). Eighteen patients (15%) had one to
three missing visible teeth. Four patients (3.3%) had four to
six missing visible teeth. In a study conducted by Plaza et al6

on the population of Colombia, association was found be-
tween missing visible teeth and ABO-DI scores (p¼0.0012).
The known etiology for missing visible teeth could be
congenital missing, impacted, or extracted teeth. In our
present study, the reasons for missing visible teeth were
more of congenitally missing and impacted teeth.

Crowding in the Incisal Segments, Largest Irregularity in
the Maxilla and Mandible
No statistically significant difference was reported between
crowding in the incisal segments, largest irregularity in the
maxilla and mandible in each DAI category and ABO-DI
scores. Fifty-nine patients (49.2%) had �4 incisal segments
with crowding.

Twenty-eight patients (23.3%) had�4mm largest anterior
irregularity on the maxilla. thirty-one patients (25.8%) had
�4mm largest anterior irregularity on the mandible. In a
study conducted by Chauhan et al12 on school-going children
in 12 districts of Himachal Pradesh, it was found that 977
(82.2%) school-going children had no incisal segment crowd-
ing and 211 (17.8%) school-going children had one or two
segment crowding. No statistically significant differences
were observed in the occurrence of largest anterior irregu-
larity on the maxilla and mandible when the prevalence was
compared between males and females.

These irregularities could be crowding, presence of su-
pernumerary teeth or retained deciduous teeth, and a retro-
gnathic mandible, that is, the smaller size of the mandible
and normal-sized teeth result in irregularity of teeth, leading
to malocclusion.

Spacing in Incisal Segments and Midline Diastema
No statistically significant difference was reported between
spacing in the incisal segments andmidline diastema in each

DAI category and ABO-DI scores. Thirty-seven patients
(30.8%) had �4 incisal segments with spacing. Two patients
(1.7%) had �3mm midline diastema. A study conducted by
Chauhan et al12 on school-going children in 12 districts of
Himachal Pradesh found 1,170 (98.5%) school¼going chil-
dren had no incisal segment spacing and 18 (1.5%) school-
going children had one or two segment spacing. The various
reasons leading to spacing in incisal segments are found to be
one or more missing teeth, any oral habit, for example,
tongue thrusting or thumb sucking, microdontia, high frenal
attachment, presence of mesiodens or increased dental arch
length due to greater size of the underlying skeletal bases,
which could be due to some hormonal imbalance or hybrid
generations or impacted canine or deviated path of eruption
of the canine, proclination of the anterior teeth, hypotonic
upper lip, greater tongue pressure, and the presence of a
thick frenum.

Anterior Maxillary Overjet and Anterior Mandibular
Overjet
No statistically significant difference was reported between
anterior maxillary overjet in millimeters and anterior mandib-
ular overjet in millimeters in each DAI category and ABO-DI
scores. Eighty-two patients (68.3%) had�4mm anteriormaxil-
lary overjet. Anterior mandibular overjet represents underbite
or reverse or negative overjet, which is a common feature of
class IIImalocclusion. Sixpatients (5%)hadgreater thanor equal
to –1mm anterior mandibular overjet. A study conducted by
Chauhan et al12 on school-going children in 12 districts of
Himachal Pradesh found that 757 (63.7%) children had an
anterior maxillary overjet of 0 to 2mm and 431 (36.3%) had
anoverjetof greater than2mm.A total of 1,173 (98.7%) children
had no mandibular overjet and 15 (1.3%) had a mandibular
overjet of 1 to 2mm. In a study conducted by Plaza et al6 on the
population of Colombia, an association was found between
anterior maxillary overjet and mandibular overjet and ABO-DI
scores (p¼0.0001). Increased anterior maxillary overjet could
result because of several factors, including various oral habits,
for example, tongue thrusting, thumb sucking, lip sucking,
which can exaggerate the overjet, tongue pressure, hypotonic
upper lip, arch length–tooth size discrepancy, or skeletal dis-
crepancy in which there could be prognathic maxilla, retro-
gnathic mandible, or a combination of both.

The presence of anterior mandibular overjet or negative
overjet could be due to skeletal discrepancy between the
maxillary and mandibular jaw bases, which could be a
discrepancy in size or position of the jaw bases in which
there could be a retrognathic maxilla, prognathic mandible,
or a combination of both; congenitally missing maxillary
lateral incisors, which alter Bolton’s ratio, presence of con-
genital defects, for example, cleft lip and palate, or mandib-
ular functional shift (pseudo-class III). The reason for
anterior mandibular overjet in our present study was a
discrepancy between the jaw bases.

Vertical Anterior Open Bite
No statistically significant associationwas reported between
vertical anterior open bite (DAI category) and ABO-DI scores.
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Two patients (1.7%) had greater than or equal to –4mm
vertical anterior open bite. A study conducted by Chauhan
et al12 on school-going children in 12 districts of Himachal
Pradesh found that out of 1,188 examined school children, 10
(0.8%) children had an anterior open bite of greater than or
equal to –1mm. In a study conducted by Shivakumar et al17

on 12- to 15-year-old school children studying inmiddle and
high schools of Davangere city, Karnataka, India, it was found
that out of 1,000 school children examined, 21 (2.1%) chil-
dren had –1 to 3mm of anterior open bite. Vertical anterior
open bite could result because of a number of factors, for
example, oral habit such as thumb sucking or tongue thrust-
ing, mouth breathing resulting in intruded upper and lower
anterior teeth, extruded upper or lower posterior teeth,
anticlockwise inclination of the maxilla, clockwise rotation
of the mandible, or vertical growth pattern. The reason for
vertical anterior open bite in our present study was the
presence of oral habit, mainly thumb sucking.

Anteroposterior Molar Relation
A statistically significant difference was reported between
the anteroposterior molar relation in each DAI category and
the ABO-DI scores (p¼0.0001). In all, 51.7% had a normal
cusp anteroposterior molar relation. Twenty-seven patients
(22.5%) had a half-cusp anteroposterior molar relation. Thir-
ty-one patients (25.8%) had a full cusp anteroposterior molar
relation. The varied reasons for an altered anteroposterior
molar relation could be either skeletal or dental. Skeletal
causes could include skeletal jaw base discrepancy either due
to the size or position of the jaw bases relative to each other.
Dental causes could include mesial drift of permanent
molars because of early exfoliation of the primary teeth,
that is, the second deciduous molar. The reason for the
anteroposterior molar relation in our present study was
the skeletal jaw base discrepancy and mesial drift of the first
molar due to the absence of an adjacent premolar.

Conclusion

A statistically significant difference was reported between
the DAI parameters, that is, the anteroposterior molar rela-
tion and ABO-DI scores. This indicates that there will be an
increase in the ABO-DI scores if there is an increase in the
anteroposterior molar relation score. The IMPA angle had the
highest influence on the ABO-DI score, whereas the anterior
open bite had the least influence.

The reason for the high malocclusion scores in our study
was the selection of the study sample from patients with
malocclusion attending the OPD of the orthodontic depart-
ment. Other compared studies derived their sample size
from a random population. A moderate positive correlation
was reported (0.426) between the ABO-DI and DAI scores,
with statistical significance (p¼0.000).

Conflict of Interest
None declared.

References
1 Khanal L, Giri J, Gaire H. Epidemiology of malocclusion and

assessment of orthodontic treatment needs among BDS students
of BPKIHS, Dharan, Nepal.Webmed Central Dentistry 2012;3(07):
WMC003602

2 Nagalakshmi S, James S, Rahila C, Balachandar K, Satish R.
Assessment of malocclusion severity and orthodontic treatment
needs in 12-15-year-old school children of Namakkal District,
Tamil Nadu, using Dental Aesthetic Index. J Indian Soc Pedod Prev
Dent 2017;35(03):188–192

3 Figueroa RS, Bancalari C, Velásquez RC, Sanhueza M, Palma C.
Prevalence of malocclusion and its psychosocial impact in a
sample of Chilean adolescents aged 14 to 18 years old. J Int
Dent Med Res 2017;10(01):14–18

4 Pyakurel U, Thapaliya KB, Gupta S, Gupta A, Dhakal J. Assessment
of clinical cases using ABO discrepancy index. Orthodont J Nepal.
2018;8(02):17–21

5 Burgos-Arcega NA, Scougall-Vilchis RJ, Morales-Valenzuela AA,
et al. Agreement of the discrepancy index obtained using digital
and manual techniques: a comparative study. Appl Sci (Basel)
2022;12(12):1–13

6 Plaza SP, Aponte CM, Bejarano SR, Martínez YJ, Serna S, Barbosa-
Liz DM. Relationship between the Dental Aesthetic Index and
Discrepancy Index. J Orthod 2020;47(03):213–222

7 Jenny J, Cons NC. Comparing and contrasting two orthodontic
indices, the Index of Orthodontic Treatment need and the Dental
Aesthetic Index. Am J Orthod Dentofacial Orthop 1996;110(04):
410–416

8 Onyeaso CO, Begole EA. Relationship between index of complexity,
outcome and need, dental aesthetic index, peer assessment rating
index, and American Board of Orthodontics objective grading
system. Am J Orthod Dentofacial Orthop 2007;131(02):248–252

9 World Health Organization (WHO) Oral Health Survey: Basic
Methods. 4th ed. Geneva: World Health Organization; 1997

10 Cangialosi TJ, Riolo ML, Owens SE Jr, et al. The ABO discrepancy
index: a measure of case complexity. Am J Orthod Dentofacial
Orthop 2004;125(03):270–278

11 Parrish LD, Roberts WE, Maupome G, Stewart KT, Bandy RW, Kula
KS. The relationship between the ABO discrepancy index and
treatment duration in a graduate orthodontic clinic. Angle Orthod
2011;81(02):192–197

12 Chauhan D, Sachdev V, Chauhan T, Gupta KK. A study of maloc-
clusion and orthodontic treatment needs according to dental
aesthetic index among school children of a hilly state of India. J Int
Soc Prev Community Dent 2013;3(01):32–37

13 Poonacha KS, Deshpande SD, Shigli AL. Dental aesthetic index:
applicability in Indian population: a retrospective study. J Indian
Soc Pedod Prev Dent 2010;28(01):13–17

14 Singh A, Purohit B, Sequeira P, Acharya S, Bhat M. Malocclusion
and orthodontic treatment need measured by the dental aesthet-
ic index and its association with dental caries in Indian school-
children. Community Dent Health 2011;28(04):313–316

15 John J, Dhinahar S, Reddy PS. Prevalence of malocclusion and
treatment needs of 12 year old school children, Chennai using the
dental aesthetic index (DAI). J Pierre Fauchard Acad 2011;25(01):
14–44

16 Schafer SM, Maupome G, Eckert GJ, Roberts WE. Discrepancy
index relative to age, sex, and the probability of completing
treatment by one resident in a 2-year graduate orthodontics
program. Am J Orthod Dentofacial Orthop 2011;139(01):70–73

17 Shivakumar KM, Chandu GN, Subba Reddy VV, Shafiulla MD.
Prevalence of malocclusion and orthodontic treatment needs
among middle and high school children of Davangere city, India
by using Dental Aesthetic Index. J Indian Soc Pedod Prev Dent
2009;27(04):211–218

European Dental Research and Biomaterials Journal Vol. 5 No. 1–2/2024 © 2025. European Dental Research and Biomaterials Journal. All rights reserved.

Correlation between Malocclusion Indices Dahiya et al. 27


